Introduction
Relationships between heart and mind in disease were described long before Herrick! published his classic paper delineating the clinical features ofmyocardial infarction. Harvey and Heberden were both convinced of the importance of emotional factors in cardiac disease and John Hunter, whose own angina was diagnosed by his pupil Edward Jenner, was very aware that his attacks could be induced by anger provoked by anyone who chose to annoy him", During the nineteenth century considerable attention was given to the effects of valvular heart disease on mental functioning. Meyendorf? has reviewed the early literature, drawing attention to a thesis published by D'Astros in Paris in 1881, which contains probably the first systematic attempt to classify psychological symptoms in heart disease. These were divided into three main groups: hysterical phenomena, intellectual impairment and cardiac insanity. Mickle, the Goulstonian Lecturer in 1888, distinguished delirium from other types of disorder which included delusions of conspiracy, monomania and melancholia agitata't.He tried to correlate the psychological disturbances with the stage of heart disease and even attempted to show that different mental symptoms occurred with different valvular lesions. Another Goulstonian Lecturer, Henry Head, divided the mental changes into mood disturbances, hallucinations, suspicion and changes in memory and attention".
Since then the focus of attention has shifted in keeping with changes in the pattern of heart disease. Much research has been undertaken in to the links between mental illness and ischaemic heart disease and this review will concentrate on this area, with particular reference to myocardial infarction.
Mental illness as a precursor of myocardial infarction
The increased mortality rate of the mentally ill has been recognized for over a century. In early studies much of the high mortality was due to the ill effects of chronic institutionalization. Studies conducted during the last fifty years have shown that the excess mortality rate has been steadily decreasing, probably due to improvements in medical care. Sims" has reviewed the available evidence, concluding that the rate is increased two to three times for psychiatric inpatients and up to twofold for outpatients. Even after excluding suicide and accidental deaths, there remains an increased mortality rate from cardiovascular diseases. Selective patterns of referral may account for some of the positive findings. However, in a community study, Eastwood and Trevelyan 7 found that patients diagnosed as being psychiatrically ill had an excess of coronary heart disease compared with healthy controls. Few subjects knew they had cardiac disease; the psychiatric illnesses were usually oflong duration and the implication was that they were of aetiological significance rather than responses to heart disease.
The premature mortality associated with mental illness may be explained via a number of indirect links such as smoking, alcohol, drug toxicity and obesity. Nevertheless, when the effects of these risk factors have been taken into account, Vaillant" has shown that there is still an association between poor mental health and subsequent physical disease. It remains possible, therefore, that psychiatric illness is itselfa contributory factor to the development ofmyocardial infarction. An alternative explanation proposes that the prodromal symptoms of behavioural changes, abnormal fatigue, excessive sleeping and diminished libido are the early manifestations ofleft ventricular dysfunction".
Other aetiological influences include stressful life events and personality factors. There are many reports of sudden death from cardiovascular causes following exposure to acute psychological stress 10 • A more systematic approach has involved the use of various instruments designed to quantify life events. Connolly 11 , for example, using the interview designed by Brown and his colleagues12, has conducted a retrospective study of patients following a myocardial infarction. The results showed that stressful life events were reported more frequently by the patients than by healthy control subjects during the three weeks immediately prior to the infarction. Research on personality factors has recently focused on the Type A characteristics described by Friedman and Rosenman 1 3. Their original observations'< that episodes of myocardial infarction occur more often in subjects designated Type A than in those designated Type B have been confirmed in other prospective studies conducted in Framingham, Massachusetts'" and in Europe 16 • Stressful life events and Type A behaviour have been shown to be associated with psychiatric morbidity. The role of life events in precipitating episodes of depression, for example, is well known, and Murphy and Brown!" have claimed that the association between life events and organic illness is mediated through the effects of an intervening psychiatric illness. Bass!" has demonstrated that measures of Type A behaviour are associated with neurotic personality traits and with a global measure of psychiatric morbidity.
These results suggest that psychiatric morbidity may well playa part in the development of ischaemic heart disease and myocardial infarction. In any case, they do emphasize that psychiatric symptoms in patients who have suffered a heart attack must be evaluated in the light of their mental health before the onset of the infarction. Psychiatric morbidity following myocardial infarction Early observations Herrick's original paper! contains probably the first description of patients' mental states following myocardial infarction. He was impressed by the absence of psychopathology and in the light of subsequent reports his comments are worth noting:
'Nearly always the mind is clear -at times unusually clearuntil toward the last. Some patients seem conscious, as is so common in angina, that they are face to face with death but in none that I have seen has there been uncontrollable fear or the restlessness of fright. The seriousness of the accident seemed to be realised but there was no panic. Perhaps the relieffrom the agony of the initial pain causes an unnatural mental calmness.'
Other early reports of myocardial infarction occasionally referred to the mental state, predominantly remarking on features caused by reduced cardiac output. However most writers did not distinguish myocardial infarction as a separate entity from other cardiac disorders. For example, Riesman19 described acute psychoses during the course of heart disease. These were characterized by hallucinations, confusion, disorientation, mania, delusional states and delirium. Metabolic factors were regarded as being important aetiologically and the prognosis was thought to be governed by the state of the circulation; if the patient's heart recovered, the psychosis resolved.
The Bristol cardiologist Carey Coombs-", reviewing approximately 2000 cases of various types of cardiac disease, found no evidence that cardiac disease caused insanity; he concluded that the incidence of insanity in uncomplicated heart disease was not higher than among the general population. Another physician of the 1930s, Alexander Gibson-', noted mental changes in a tenth of hospital cases and a quarter of private cases. He thought that in the hospital cases only the grosser forms of mental disease were recorded for 'in hospital mental changes are often a mere incident'. He believed the mental changes reflected the patient's psychological makeup, claiming that the mental symptoms could not be explained from the cardiological viewpoint.
In Montreal, Gordon and Cohen 2 2 described mental changes in 62 cases out of 300 unselected patients with heart disease, the predominant features being confusion, irritability, delirium and hallucinations. These phenomena presumably reflected organic mental disturbance.
With increased recognition of myocardial infarction as a distinct clinical syndrome, more studies were conducted on larger series of patients. Weiss et al. 23 , surveying a non-consecutive series of 43 patients, judged the psychological reaction to the illness to be normal in only 37%. Abnormal reactions included denial, depression and regression. Hellerstein and Ford 24 claimed that the 'emotional reaction to coronary heart disease is as predictable and as characteristic as changes in electrocardiogram or serum enzymes'. Dovenmuehle and Verwoerdt 2 5 • 26 found no relationship between depression and the patient's age, sex or the severity of illness; patients were more likely to be depressed ifthey had had several previous admissions to hospital for heart disease. Biological symptoms of depression were uncommon and the authors considered the mood change to be reactive to the physical illness, similar to a grief reaction or an acute situational depression. Nevertheless, they believed most cardiac patients needed three years to find a new level of adaptation and that physical and psychological rehabilitation should be continued for this length of time.
Coronary care units
Systematic studies became easier following the widespread introduction of coronary care units in the 1960s. In contrast to earlier reports, recent work has commented on the frequency of mood change, although Parker and Hodge"? described 11 cases of delirium out of approximately 500 patients treated within a coronary care unit. They attributed cognitive changes to sensory monotony and sleep deprivation. Hackett and his colleagues" conducted a series of investigations at Massachusetts General Hospital, Boston. Of 50 patients examined in one study, 40 were judged to be anxious and 29admitted being depressed or exhibited behaviour consistent with depression. Five out of 50 were delirious, showing evidence of confusion, disorientation or paranoid delusions. Twenty patients were considered to display major denial, stating that they felt no fear at any time throughout their hospital stay.
Another study!? indicated that requests for psychiatric consultation were most frequently related to anxiety, depression and behaviour problems. Symptoms of anxiety were prominent during the first two days in the coronary care unit while depression occurred later, on the third or fourth day.
Cay and her colleagues-? reported psychological disturbance in 61% of men 8-10 days after their first myocardial infarction. Anxiety and depression were the commonest abnormalities, the assessment being based on clinical interview with no attempt to measure the severity of these symptoms. There was no relationship between psychological disturbance and severity of the infarction, but those who were diagnosed as being disturbed were judged to have been under more mental stresss during the months preceding the infarction. Stern and his colleagues:" , also relying on clinical assessment, found 49% of patients to be anxious or depressed during their stay in hospital. A further 25% were regarded as deniers. Mayou and his colleaguea'f rated psychological symptoms on a four-point scale one week after admission and found 78% to be mildly or moderately distressed, but in a subsequent study using a standardized interview only 11% were diagnosed as psychiatric cases 3 3 • Follow-up studies Some authors have claimed that the psychological symptoms precipitated by a heart attack are persistent in many cases. For example, Wishnie et al. 34 found that 21of24 patients rated themselves as being anxious or depressed 3-9 months after discharge from hospital. Cay et al. 30 found that for many patients emotional symptoms persisted during the 12 months after the heart attack, over half remaining emotionally upset at 4 and 12 months. Stern et al. 3 1 have also reported persistent symptoms, but Mayou" has emphasized that other independent events may influence the patient's mental state during the ensuing months. Mayou et al. 36 have also claimed that the infarct made a considerable emotional impact on the patient's spouse, by whom doctor's communications were often seen as inadequate, vague and conflicting3 7. These studies clearly show that patients often suffer psychological symptoms following myocardial infarction. However, the reported rates vary widely and this emphasizes some of the difficulties inherent in diagnosing psychiatric illness in the medically ill 38. The varying rates are due to a number offactors, including the criteria used to select patients, the time between the infarction and assessment and particularly the methods of assessment used. Questionnaires measure only selected aspects of mental state, while a routine clinical interviewthe commonest methodallows a large body ofinformation to be collected, but the results are unreliable and cannot be compared with observations on other groups of patients.
The intricate association between physical and psychiatric illness means that among groups of patients with heart attacks there will be some whose psychiatric illness preceded their physical ill health, and it is important that these are distinguished from other patients whose psychiatric morbidity is a consequence of their heart disease. Another diagnostic problem arises from the fact that the distinction between a normal and abnormal psychological reaction is arbitrary. Reports are often influenced by the interviewer's disposition to regard as normal any symptoms he considers understandable in the presence of physical disease. This is a highly subjective phenomenon which varies from one interviewer to another.
Some of these difficulties can be overcome by the use of an interview which is both structured and standardized and which allows symptoms to be rated in a quantified manner. The reliability of this procedure can be improved if steps are taken to control interviewer error, if the terms used are carefully defined and if a pilot study is carried out beforehand. Serial interviews also enable the course of symptoms to be assessed prospectively.
Using such a method Lloyd and Cawley39 studied a series of 100 men admitted to a coronary care unit at King's College Hospital, London. One week after admission 35% were diagnosed as having clinically significant psychiatric morbidity, of a severity similar to that observed in patients attending a general practitioner's surgery with psychiatric illness. However, the total score of psychological symptoms was distributed continuously, there being no clear point of separation between patients assigned a psychiatric diagnosis and those not identified ,," 'cases', As ir. previous studies there was no significant correlation between the total psychiatric morbidity score and the clinical severity of the infarction. Retrospective enquiries indicated that in 16 of the 35 patients psychiatric disorder had antedated the myocardial infarction40. The other 19 had been mentally well up to the time of the infarction and their psychological symptoms, as judged by their content and temporal onset, appeared to have been precipitated by the infarction. In most cases the symptoms were those of an affective disorder, with anxiety and depression predominating. There were no cases of organic confusion but one patient developed an acute paranoid reaction in clear consciousness.
Patients whose psychiatric morbidity antedated the infarction tended to have persistent psychological symptoms during the ensuing 12 months. In contrast, symptoms precipitated acutely by the infarct were more likely to be transient. However, of the patients who were not significantly psychologically affected in hospital, 19% had developed psychiatric morbidity four months later and in 11% this persisted up to 12 months following the infarct.
Conclusions and implications for management
So what can be concluded about the mental health of people who have suffered a heart attack? First, they have higher levels of psychiatric morbidity, at least for 12 months after their attack, than are found in physically healthy members of the community. It is not established that patients with heart disease differ in this respect from patients with other major lifethreatening illnesses, nor is there any association between the level of psychiatric symptoms and the clinical severity of the heart attack. Secondly, several will have experienced previous episodes of mental illness and will have been mentally ill up until the time of their attack. Thirdly, a number will develop psychiatric illness as a direct result of their disease. The majority of these will have transient disturbances of mood lasting usually no more than a few weeks. These are most appropriately regarded as adjustment disorders. A smaller number will have more prolonged mood disturbance or secondary affective disorder. Rarer consequences are acute paranoid reactions and acute confusional states, the rarity of the latter being in marked contrast to their frequency following open heart surgery.
The nature of these syndromes is relevant to psychological interventions after a heart attack including cardiac rehabilitation. With modern medi: cal management the majority of patients make a good recovery; in most of those who develop psychological symptoms these are transient and resolve spontaneously, and only a few patients develop persistent psychiatric morbidity directly related to their heart attack. Special programmes for rehabilitation have been established in several countries, with a wide variety of approaches including graded exercise training, counselling and group psychotherapy. These facilities have not been developed to the same extent in Britain, where some leading cardiologists have expressed scepticism as to their effi cacy 4 1, 4 z . This scepticism is supported by the unimpressive results of the two controlled British trials. Naismith et al. 4 3 observed that the benefits were largely confined to patients with neurotic personalities, while Mayou et al. 3 3 found that neither special exercise training nor l:u'Il'set-ag was of ;'f'nefit ic .'.o,rdiac function, everyday life or emotional state.
If rehabilitation has any place in management, then more attention needs to be given to the selection criteria. It is clear that rehabilitation based on current counselling techniques is not appropriate for all patients recovering from a myocardial infarction. -Iohnstorr'" has pointed out that it is difficult to identify early on those patients who require special psychological intervention, and he has suggested that three months after the infarct might be an appropriate time to evaluate patients.
A more promising development in psychological treatment concerns the modification of Type A behaviour. The observations on the aetiological significance of Type A behaviour have led naturally to attempts to modify the characteristics as a means of secondary prevention. Friedman et al. 45 recruited 862 non-smoking subjects who had experienced one or more myocardial infarctions at least six months previously. They were randomly allocated to two groups and treated over a three-year period. The controls received group cardiac counselling regarding diet, exercise and general information on the medical procedures employed in the treatment of patients following an infarct. In addition to this cardiac counselling, the experimental group received Type A behavioural modification using techniques largely derived from cognitive therapy. This psychological treatment was successful in reducing the behavioural characteristics and the rate of recurrent myocardial infarction, the three-year cumulative cardiac recurrence rate in the experimental group (7.2%) being significantly lower than in the controls (13%), The difference was explained mainly by a reduced incidence of non-fatal infarctions in the experimental group. Clearly this is an area of considerable potential benefit, and more controlled studies need to be undertaken to evaluate this type of intervention.
